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PU 000125/RCA 89,324 
SERIAL COMPRESSED BUS INTERFACE HAVING A REDUCED PIN COUNT 

1. Technical Field 

The present invention relates generally to digital data 
5 communications and, in particular, to a serial compressed 
bus interface having a reduced pin count. 

2 . Background Description 

Conventional serial compressed data buses are dedicated 

10 to a single compressed data stream. Moreover, such buses 
require at least 3 to 4 pins . A typical 3 wire interface 
consists of a serial data signal, a clock signal and a sync 
or framing signal . The data is delivered in packets that 
are of a fixed size and the first bit of a packet is 

15 indicated by driving the sync or frame signal active. 

An alternate 3 wire interface replaces the sync signal 
with a valid signal. The valid signal indicates when data 
is valid on the interface. As with the previous interface, 
this interface also requires packets to be of a fixed 

20 length. The first bit of a packet is indicated by driving 

the valid signal active. The valid signal is then required 
to remain active for the duration of a packet and is driven 
low at the end of the packet. When the valid signal is 
inactive, the data is ignored by the receiving device. 

25 Since the active edge of the valid signal is used to 

indicate the first bit of a packet, the valid signal must be 
driven inactive for at least one bit time between packets. 
A widely accepted serial transport interfaces uses 4 
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wires to deliver data, clock, sync and valid signals. Like 
the 3 wire interface, the sync signal is driven active to 
indicate the first bit of a packet. Similarly, the valid 
signal is used to identify when data is valid on the 
5 interface. This approach gives the added flexibility that 
data gaps may exist within a packet time. Also, since the 
sync signal indicates the start of a new packet, there is no 
requirement for a gap between consecutive packets . 

Given the current state of the art, there is a need for 
10 a serial compressed data bus that delivers more than one 
single compressed data stream. Moreover, there is a need 
for a serial compressed data bus interface having a reduced 
number of pins with respect to that required by conventional 
serial compressed data buses . 

15 

SUMMARY OF THE INVENTION 

The problems state above, as well as other related 
problems of the prior art, are solved by the present 
invention, a serial compressed bus interface having a 

2 0 reduced pin count. 

The invention advantageously reduces the pin count 
associated with conventional serial compressed buses by 
time-division multiplexing a plurality of compressed data 
streams onto a shared data line. Moreover, the invention 

25 advantageously encodes data valid and data request handshake 
signals rather than using a unique handshake signal pair for 
each compressed data stream as is done in conventional 

- 2 - 
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serial compressed buses . 

These and other aspects, features and advantages of the 
present invention will become apparent from the following 
detailed description of preferred embodiments, which is to 
5 be read in connection with the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a serial compressed bus 
and serial compressed bus interface, according to an 
10 illustrative embodiment of the invention; 

FIG. 2 is a diagram illustrating the encoding of the 
CB_DV[2:0] signal, according to an illustrative embodiment 
of the invention; 

FIG. 3 is a diagram illustrating the encoding of the 
15 CB_REQ[3:0] signals, according to an illustrative embodiment 
of the invention; 

FIG. 4 is a timing diagram illustrating the timing 
relationship of some of the signals of the bus, according to 
an illustrative embodiment of the invention; and 
20 FIG. 5 is a diagram illustrating some of the timing 

parameters of some of the signals of the bus, according to 
an illustrative embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
It is to be understood that the present invention may 
25 be implemented in various forms of hardware, software, 
firmware, special purpose processors, or a combination 
thereof. Preferably, the invention is implemented as a 

- 3 - 



PU 000125/RCA 89,324 



combination of hardware and software. 

It is to be further understood that, because some of 
the constituent system components depicted in the 
accompanying Figures may be implemented in software, the 
5 actual connections between the system components may differ 
depending upon the manner in which the present invention is 
programmed. Given the teachings herein, one of ordinary 
skill in the related art will be able to contemplate these 
and similar implementations of the present invention. 

10 FIG. 1 is a block diagram of a serial compressed bus 

100 and a serial compressed bus interface 199, according to 
an illustrative embodiment of the invention. In the 
illustrative embodiment, serial data enters an integrated 
circuit through the bus 100. The bus 100 is implemented 

15 with a single serial data line that is time multiplexed 

between each of a plurality of data sources . Packet data 
from the different data sources is interleaved onto the 
single serial data line on byte boundaries. Each of the 
data sources is delivered to one or more data consumers in 

20 the receiving application device. As used herein, the term 
Aapplication© refers to a consumer or processor of a 
compressed data stream, such as, for example, an MPEG2 video 
decoder or an AC-3 audio decoder. 

To support decoding and presentation of multiple 

25 concurrent audio and video streams, the bus 100 will have 

support for up to seven separate application decoders. That 
is, the bus 100 can deliver seven compressed data streams 
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corresponding to seven application decoders . It is to be 
appreciated that while the illustrative embodiment of FIG. 1 
shows the use of seven compressed data streams the invention 
is not so limited and, thus, any feasible number of 
5 compressed data streams may be employed in accordance with 
the invention, while maintaining the spirit and scope 
thereof . 

In the current state of the art, seven compressed data 
streams would be delivered over seven compressed data 

10 interfaces. Each of these interfaces would normally consist 
of at least three signals, requiring a total of 21 signals 
for seven compressed data streams. According to the 
invention, the bus 100 delivers the seven compressed data 
streams through nine external signals: CB_CLK; CB_DATA; 

15 CB_DV[2 : 0] ; and CB_REQ[3:0]. The pin count of the bus 10 0 
is reduced by a time-division multiplexing of the seven 
compressed data streams onto a shared data line. The pin 
count of the bus 100 is also lowered by encoding DV (data 
valid) and REQ (data request) handshake signals rather than 

2 0 using a unique handshake signal pair for each compressed 
data stream. 

The bus 100 includes the following five inputs: CB_CLK; 
CB_DATA; and CB_DV[2:0]. The CB_CLK signal is the 
compressed bus serial clock, which supports a maximum speed 
25 of 100MHz. The CB_DATA signal is the compressed bus serial 
data, which is valid on the rising edge of CB_CLK. The 
CB_DV[2:0] signals indicate that data on CB_DATA is valid 
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for one of the seven supported application devices . 

Each of the BUF_FULL [6:0] signals represents a 
compressed data buffer. It is to be appreciated that the 
phrase Acompressed data buffer© and the term AFIFO@ (First- 
5 In-First-Out) are used interchangeably herein. When one of 
the BUF_FULL [6:0] signals is set to Al", it indicates that 
the corresponding compressed data buffer is full and cannot 
accept more data. 

The bus 100 includes the following output: CB_REQ[3:0]. 
10 The CB_REQ[3:0] signals correspond to a request from at 
least one of the application devices . 

Each of the BUF_SEL [ 6 : 0 ] signals represents an 
application device. When one of the BUF_SEL [ 6 : 0 ] signals is 
set to Al", it indicates that data will be removed from the 
15 application specific FIFO and sent to a common transport 
demultiplexing circuit 150. 

A bus interface circuit 199 includes a serial-to- 
parallel converter 110, enable logic 112, and a request 
control circuit 114. The bus interface circuit 199 is 
20 coupled to a plurality of compressed data buffers 130-136 
which, in turn, are coupled to main memory through a 
multiplexor 140 and transport de-multiplexor 150. Signals 
from the converter 110, enable logic 112, and the request 
control circuit 114 are used to write to the plurality of 
25 compressed data buffers 130-136. 

The serial-to-parallel converter 110 converts serial 
data to parallel data. The serial data is time-division 

- 6 - 



PU 000125/RCA 89,324 

multiplexed and is input by the CB_DATA signal. The 
parallel data is 8-bits (1-byte) wide and is output by the 
CDATA signal. The CDATA signal is provided to the plurality 
of compressed data buffers 130-136. 
5 The enable logic 112 selects a particular compressed 

data buffer to which data is to be written, based on the 
CB_DV[2:0] signal input thereto. Accordingly, the enable 
logic 112 outputs the BUF_SEL [ 6 : 0 ] signals. 

The request control circuit 114 inputs the 

10 BUF_FULL [6:0] signals and outputs the CB_REQ[3:0] signals. 
Thus, the request control circuit 114 indicates when one or 
more of the compressed data buffers 13 0-136 is full and, 
thus, no additional data can be written thereto. 

As noted above, the CB_DV[2:0] signals are used to 

15 indicate that valid data is present on CB_DATA for one of 
the seven application FIFOs 130-136. FIG. 2 is a diagram 
illustrating the encoding of the CB_DV[2:0] signal, 
according to an illustrative embodiment of the invention. 
The encoding has been chosen such that an external IC that 

20 supports three separate strobe signals to strobe data into 

the video decoder could be made to work with the bus 10 0 and 
still support two compressed video streams and one 
compressed audio stream. The CB_DV[2:0] signals will change 
state on the rising edge of the CB_CLK signal. The 

25 CB_DV[2:0] signals will hold a state for a minimum of eight 
CB_CLK cycles and a multiple of eight CB_CLK cycles . The 
data present on the CB_DATA signal can only be valid for one 

- 7 - 
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application FIFO at a time. 

As noted above, the serial data for each application is 
converted into byte wide parallel format and transferred to 
the appropriate compressed data buffer. There is one FIFO 
5 (one of FIFOs 13 0 though 13 6) implemented for each 

application device. It is to be appreciated that the 
aggregate data rate received for all application devices 
should not exceed the sum total of the maximum data rate of 
all of the input channels. 

10 The CB_REQ[3:0] signals are used to request compressed 

data for each of the application devices 130-136. When 
there is space available in an applications FIFO, the 
corresponding CB_REQ line will be driven high. When there 
is no space available in an applications FIFO, the 

15 corresponding CB_REQ line will be driven low. Several of 
the CB_REQ[] lines may be high at the same time. 

In the illustrative embodiment of this invention, 
CB_REQ[3: 0] can uniquely identify requests for data from as 
many as four unique application devices. In this embodiment 

2 0 it is to be understood that four of the application devices 
are grouped such that they share a single CB_REQ line. 
However, it is to be appreciated that the invention does not 
require any specific grouping of application devices or 
sharing of CB_REQ lines among application devices . Given 

25 the teachings of the invention provided herein, one of 

ordinary skill in the related art would readily contemplate 
a different grouping of application devices to share the 

- 8 - 
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available CB_REQ lines, or implementations of the invention 
that allow a request from each application device to be 
uniquely identified. FIG. 3 is a diagram illustrating the 
encoding of the CB_REQ[3:0] signals, according to the 
5 illustrative embodiment of the invention. 

The CB_REQ[1] signal maps to the PIP/record channel 
video. It is possible within a system for multiple videos 
to be present on a single broadcast transponder. To allow 
the simultaneous decode of up to four videos present on a 

10 single transponder, the CB_REQ[1] signal is actually mapped 
to four separate compressed data buffers. When all of the 
compressed data buffers mapped to the CB_REQ[1] signal are 
ready to accept data, then the CB_REQ[1] signal is driven 
high. If any of the buffers mapped to the CB_REQ[1] signal 

15 are not ready to receive data, then the CB_REQ[1] signal is 
held low. If the data carried by the transponder is not 
multiplexed in a way that will allow simultaneous video 
decode of all videos present, then it is possible to 
underflow one or more of the bit buffers serviced by 

20 CB_REQ[1]. No provision will be made in this block to 

recover from this condition. However, given the teachings 
of the invention provided herein, one of ordinary skill in 
the related art will readily contemplate various modified 
configurations of the bus 100 which maintain the spirit and 

25 scope of the invention while allowing for recovery from 
underflow conditions. FIG. 4 is a timing diagram 
illustrating the timing relationship of some of the signals 
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of the bus 100, according to an illustrative embodiment of 
the invention. FIG. 5 is a diagram illustrating some of the 
timing parameters of some of the signals of the bus 100, 
according to an illustrative embodiment of the invention. 
5 Although the illustrative embodiments have been 

described herein with reference to the accompanying 
drawings, it is to be understood that the present system and 
method is not limited to those precise embodiments, and that 
various other changes and modifications may be affected 
10 therein by one skilled in the art without departing from the 
scope or spirit of the invention. All such changes and 
modifications are intended to be included within the scope 
of the invention as defined by the appended claims. 
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WHAT IS CLAIMED IS: 

1. A serial compressed bus interface, comprising: 

a serial-to-parallel converter having a single serial 
data input line adapted to receive time-division multiplexed 
serial data from a plurality of data sources; and 

enable logic adapted to input at least one data valid 
signal that identifies each of a plurality of data consumers 
for which the time-division multiplexed serial data is 
valid. 

2 . The serial compressed bus interface according to 
claim 1, wherein said serial-to-parallel converter is 
further adapted to convert the time-division multiplexed 
serial data to parallel data, and to output the parallel 
data to the plurality of data consumers . 

3 . The serial compressed bus interface according to 
claim 1, further comprising a request control circuit 
adapted to output at least one request signal that requests 
the time-division multiplexed serial data for at least one 
of the plurality of data consumers. 

4 . The serial compressed bus interface according to 
claim 3, further comprising at least one encoder adapted to 
encode at least one of the at least one data valid signal 

- 11 - 
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and the at least one request signal to correspond to more 
than one of the plurality of data consumers. 

5 . The serial compressed bus interface according to 
5 claim 3, wherein the request control circuit is further 
adapted to encode the at least one request signal to 
correspond to more than one of the plurality of data 
consumers . 



10 6. A method for transmitting serial compressed data 

from a plurality of data sources to a plurality of data 
consumers, comprising the steps of: 

time-division multiplexing the serial compressed data 
from the plurality of data sources to generate time-division 
15 multiplexed serial compressed data; and 

transmitting the time-division multiplexed serial 
compressed data to the plurality of data consumers. 



7. The method according to claim 6, wherein said 

2 0 transmitting step transmits the time-division multiplexed 
serial compressed data on a single data line. 

8 . The method according to claim 6 , further 
comprising the step of encoding a data valid signal to 

25 indicate that the time-division multiplexed serial 

compressed data is valid for more than one of the plurality 
of data consumers . 

- 12 - 
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9. The method according to claim 6, further 
comprising the step of encoding a request signal to indicate 
that the time-division multiplexed serial compressed data is 

5 requested by more than one of the plurality of data 
consumers . 

10. A method for transmitting serial compressed data 
from a plurality of data sources to a plurality of data 

10 consumers, comprising the steps of: 

interleaving serial compressed packet data from the 
plurality of data sources to generate time-division 
multiplexed serial compressed data; and 

transmitting the time-division multiplexed serial 
15 compressed data to the plurality of data consumers. 
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COMPRESSED SERIAL BUS 
Abstract 

There is provided a serial compressed bus interface 
5 having a reduced pin count. The interface includes a 

serial-to-parallel converter having a single serial data 
input line adapted to receive time -division multiplexed 
serial data from a plurality of data sources . Enable logic 
is adapted to input at least one data valid signal that 
10 identifies each of a plurality of data consumers for which 
the time-division multiplexed serial data is valid. 



- 14 - 



CB_DV [2:0] 


Application 
Buffer 


000 


No Data 


001 


Videol 




010 


Video2 


Oil 


Audio2 




100 


Audiol 




101 


Video3 


110 


Video4 


111 


VideoS 



FIG. 2 



CB_REQ [3 : U J 


Requesting 
Application 


0000 


No requests 


xxxl 


Videol 


xxlx 


Video2/PIP 


xlxx 


Audiol 


lxxx 


Audio2 



FIG. 3 




Fie. s 



Parameter 


Description 


Min 


Typ 


Max 


Units 


T 3S 


Setup of CB REQx before 
rising edge of CB_bitclk 








ns 


T sh 


Hold time of CB_REQx after 
risinq edge of CB_bitclk 








ns 


T d vs 


Setup' of CB DVx before 
rising edge of CB_bitclk 








ns 


Tdvh 


Hold time of CB DVx after 
rising edge of CB_bitclk 








ns 


T ds 


Setup of CB data before 
rising edge of CB_bitclk 








ns 


Tdh 


Hold of CB data after 
rising edge of CB_bitclk 








ns 


Tcich 


High time of CB bitclk 


5 






ns 


T cki 


Low time of CB bitclk | 5 






ns 



FIG. 5 



